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Abstract

Germination is known as a biological process that requires a sufficient supply of water for the growth of the embryo. Seed size
plays a vital role as a physical indicator of seed quality which inhibits the vegetative growth related to yield, harvest quality
and market grade factor. It has also been shown that seed size affects germination rate, emergence rate, seedling vigor growth
and establishment. The experiment was carried out in Tree Improvement section of the forestry research institute of Nigeria.
This study was carried out to assess the effect of different seed sizes on Afzelia africana germination. They were grouped into
3 categories as large seed size (A), medium seed size (B) and small seed size (C). Different germination parameters like
germination percentage (GP), cumulative germination, germination index (GI), germination rate index (GRI) were done. Data
collection was analyzed using SPPS. The result shows that small seed size has the highest germination percentage of 83.3,
medium 62.5 and large 62.5. For germination index, medium seed size performed best while in the result gotten for
germination index rate, seed with large size performed best than others. In conclusion the significant growth observed showed
that smaller size seed are good seed size for 4. africana growth.
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1. Introduction

Botanically, a seed can be defined as a developed ovule
after fertilization that has an embryonic axis and cotyledons
and reserve tissue (at times, not present) that are protected by
an integument [1-2]. Long before normal harvesting time,
some seeds germinates immediately after fertilization while
some seeds rest period takes longer time and needs additional
development before germination can occur due to their
dormancy. For germination to occur, some environmental
conditions like light, temperature, water and oxygen are
required for a viable seed [3]. Some seed germination rates
are due to their sizes caused by the hard seed coat which
stands as a factor for dormancy of such seed and the duration
of storage of the seeds [4], germination time Murali [5],
germination percentage Molken [6] and seedling vigor
Yanlong [7] are being influenced by seed size which also

determines the distribution of the plant all over the habitats
[8]. Generally, high vigor seed gives higher productivity than
seeds with low vigor [9]. In the early stage of plant growth,
seed size is considered major factor for germination [10].
Common practice done in most of the plant species is grading
of seeds into different sizes and weight which controls
germination and subsequent seedling growth in many species.
It is considered important in seed germination to know the
effect of seed size and weight in order to have vigorous
seedlings before been transplanted to the field [11-12] and
the grading of seed into seed lot is to know the physiological
qualities it possess [13].

Afzelia africana (Sm.) is also known as African mahogany
or Africa oak, it’s an indigenous leguminous tree species
mostly found in West Africa savannahs. The species belongs
to the Fabaceae- Caesalpinioideae family. It’s a multipurpose
tree that has ecological, industrial, socio-economic and
cultural values. 4. africana has a dark brown to black colour
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hard seed of 12-17 cm x 5-8 ¢cm x 3-5 cm dimensions which
are laid in a pod [14]. Some part of the country calls it
different names like gayoki by Fulani’s, akpalata by Igbo and
apa by Yoruba and kawo by Hausas respectively. The seed
has a cup-like waxy structure at the tip, which can be used as
a thickener for soup in the eastern part of Nigeria just as
melon and Irvingia gabonensis seed. It can also be used as
charms and for healing of injuries sustained by weapons
during war [15]. The fruits can be consumed and has
essential classes of food like carbohydrates, protein, vitamins
and lipids, the plant parts (roots, leaves and barks) are used
as herbal medicine in treating different kinds of diseases and
infections such as hernia, malaria, diarrhoea and constipation
[16]. The fruit requires 6 months to ripen, it’s an oblong,
straight flattened, dehiscent pod, 10-20cm long x 5-8cm
broad, brown to black in colour. Due to the high importance
of A. africana in the commercial timber market, little effort is
made in establishing massive plantation in spite of felling of
the tree that can be found in the wild. This study aims at
investigating the importance of seed size of 4. africana in
order to know the best size for rapid and quick germination.

2. Materials and Methods
2.1. Seed Collection

The seeds of A. africana were collected at the Tree
improvement section of Forestry Research Institute of
Nigeria, Jericho hills, Ibadan, Oyo State, Nigeria, was
identified and authenticated by a taxonomist at the taxonomy
section of the institute. The seeds were then categorized into
different sizes (large, medium and small).

2.2. Germination Experiment

By using a metal calliper calibrated in millimetre (mm)
length and breadth of the seed were measured. The length
and breadth of each seed sizes were obtained. A total of 72
seeds were measured for all the seeds used and were sown in
a germination tray. The seeds were monitored daily and the
experiment was laid with four replicate. Parameters to be
considered are Germination Percentage (GP), Cumulative
Germination, Germination Index (GI), Germination Rate
Index (GRI).

Germination Percentage (GP) was calculated accordingly
using Scott et al. [17]

Germination Index (GI) was done according to the formula
used by Bench et al. [18]

Where GI = Germination index

n = No of seeds germinated each day

Germination Rate index (GRI) was calculated based on
Esechie, [19]

Where GRI = Germination rate index

Gl = Germination percentage 100 on the first day of
germination

G2 = Germination percentage 100 on the second day of
germination

2.3. Statistical Analysis

Data collected were subjected to analysis of variance
(ANOVA). Descriptive bar chart was used to describe the
relationship between the growth parameters.

3. Results

The range of the seed length and breadth of A. afiicana are
large size between 25.72-12.65, medium 22.83-10.89 and
small 19.22 -9.36. Germination percentages of different sizes
are small 83.3%, medium 62.5%, and large 62.5%.

3.1. Germination Mean

This Figure 1 shows that the small size (5.0) of 4. africana
performed best while medium (3.75) and large sizes (3.75)
performed equally.

GERMINATION

= GERMINATION

Figure 1. Germination means of large, medium and small size of A. africana.
3.2. Cumulative Count

Figure 2 indicates that small size (20) of A. africana has
the highest cumulative count, large (15) and medium-size (15)
gave the same cumulative count.
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Figure 2. Different sizes of A. africana cumulative count.
3.3. Germination Index

The result of the germination index is expressed in Figure
3 and in the germination parameter the medium-size of 4.
africana performed best followed by the small size while the
large size performed least.
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Figure 3. Germination index of Afzelia africana.
3.4. Germination Rate Index

Figure 4 A. afiicana large seed size performed best in this
parameter, followed by medium-size and small size
performed least.
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Figure 4. Germination rate index of Afzelia africana.

4. Discussion

This study investigates the effect of seed size of Afzelia
africana germination. The germination studies conducted
for the three seed sizes (A- Large, B- Medium, C- Small),
the results for germination percentage shows the small
seed size gave maximum 83.3%, while large seed size
gave 62.5% and medium seed sizes gave 62.5% each. This
result is the same with Souza and Fagundes [20] who
reported that small seed size of Copaifera langsdorffii
performed best. However, Ahirwar [21] in his findings
also reported that, smaller size seeds germinated better in
Cassia fistula, Cassia hybrida, Acacia holosericea and
Acacia concinna. Afzelia africana seed germination was
affected by seed size. The germination time needed for
small seeds are lesser than the large seeds and germinates
faster to give greater competitiveness before usual
successional stages [5]. Nevertheless, seeds with large
sizes slowly germinates and wusually have higher
germination percentage than seeds with small size favored
in predictable habitat. In predicting strong influence on
germination, seedling growth rate, development and
biomass increment of a plant in nursery establishment,

seed size can be used a parameter [22] and it depends on
the environmental conditions and genotype in which they
are developed. Adegoke [23] reported that large seeds of
khaya senegalensis performed best in germination index
(GI) while in this study, medium seed size performed best.
The result gotten for Afzelia africana germination rate
index (GRI) in this study supports the findings of
Adegoke [23] that large seed size did best. However, seed
size may affect initial seedling growth, but not final seed
yield.

5. Conclusion

According to this study, the germination parameter for the
different seed sizes of A. africana was determined. The small
seed size has the best germination percentage of 83.3.
Therefore, in raising 4. afiicana seedling small seed size is
suggested, this will help increase seedling availability for
reforestation and domestication projects. High seed quality is
a necessity to give optimum seed germination and seedling
vigor and the seed quality is also reflected in the final growth,
maturity of plants, their uniformity and stability of yield. For
a seed to play an important role, it should reach farmers in a
good quality state.
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